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THERAPEUTIC AND PREVENTIVE METHOD AGAINST HARMFtJL 
MICROBES 

The object of the invention is therapeutic and preventive method against harmful 
microbes and substances. 

Nature has its own probiotic components like antibodies. Antibodies are proteins 
produced by the o(Bai>isni and they are found in all more developed animals. The task 
of antibodies in the organism is to serve as the primary defensive mechanism against 
unknown components like microbes that penetrate to the organism. Antibodies are 
consisting of four polypeptide chains that form the functional molecule^ which 
includes two specific identifying and binding sites and a separate frame that contains 
other biological functions. The most important property of the antibodies is their 
ability to bind to their target molecules very specifically. This means that with the hdp 
of antibodies it is possible to identify and elintinate e.g. only the harmfiil organisms. 
The organism defends against the penetrating microbes by forming antibodies that 
bind to the penetnUor. The ttnique abilities of the antibodies to bind specifically to the 
desired molecules or structures taking part in eliminating the structure or destroying 
its ability to cause diseases either directly or indirectly, provide an excellent possibility 
for ejqiloiting antibodies in sti«ngthening the defensive mechatMsm of the organism or 
in making use of completely new mechanisms in preventing, diagnosing and healing 
the diseases. The formation of antibodies in sufficient amounts takes from several days 
to even weeks, however. During that time diseases may break out. In the course of 
infection the level of antibodies rises and at last the penetrator will be elimioated. In 
a similar way it takes a f^ weeks after the infection is over before the level of 
antibodies declines to the normal. 

The aUlity of antibodies to identify their target molecules very specifically has been 
explcMted in biomedical research and in the diagnosis of diseases already during several 
decades. AntU)odies have become inevitable tot^s. In addition to research and 
diagnostics, the so called th^peutic purposes have become the object of new 
research efforts, vrfiens the antibodies introduced fi-om outside to the organism would 
function in a »milar way as the antibodies produced by the organism. In microbial 
diseases, for example, additional antibodies that come outside the organism will give 
an extra and fast protection against the penetrator and e.g. in spite of the slow 
mechanism of the organism to produce antibodies, the disease will not break out. The 
applications of the so-called therapeutic antibodies are very broad including all the 
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forms of operation to which the organism-s own immune system is directed The 
classic example of the therapeutic use of antibodies is the use of horse serum for 
acutely healing of difficult snakebites. 

The problems in the widespread use of antibodies for controlling diseases are the cost 
of antibody production and the demands of their purity and structure. The applications 
with antibodies produced in the senim of warm-blooded animals include risks for 
human health because these are blood-products. Their use may cause life threatening 
reactions. 

The production of antibodies in hen is at the moment reliable, safe and cheap 
alternative for antibodies that have been produced in eariier times in different 
mammaU. Antibodies produced in hens have been used with good results in 
immunotherapy and in the detection methods based on the use of antibodies. This is 
based e.g. on effective methods that have been developed for the purification of 
antibodies fiom the egg yolk. Because the treatment of chicken does not demand 
neither special circumstances nor particularly blood samples, hens are more suitable 
from the legislative point of view as test animals, for the only treatment is normal 
vaccination, in other words, inc«asing the excretion of desired antibodies to the egg 
yolk. Components that have been isolated from an egg can not be oonsideied as blood 
produas, and therefore health risks included in blood products can be avoided. 

Antibodies against many kinds of antigeiis have been produced in hens. These include 
proteins, synthetic proteins, viruses of plants and wall structures of fimgal and 
bacterial cells. Hens have been found to be very effective producers of antibodies. A 

chicken that has been immunized, produces as much antibodies per month as is found 
in a high litre rabbit antiseaim. Specific antibodies am be usually isoUited fh)m the 
egg yolk already after two weeks from the first immunization. The production of 
antibodies in hen continues at least 100 days. One ««g can produce as much as about 
10 doses of therapeutic antibodies. The costs per dose is much lower than eg. in the 
production of monoclonal antibodies for the same purpose. 

The microbial material (originating e.g from bacteria or vinises). which can be 
inactivated with nidioactive irradiation, if required, is injected to the test animals like 
hens for the produaion of adequate amounts of antibodies. Antibodies that have been 
isolated from the egg yolk for different kind of curing, preventive and other probiouc 
effects can be advantageously purified before their ultimate use. Effeaive methods 
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for the purification of these antibodies have been developed recently. 

Mucous membranes of respiratory tract iH'ovide a very good gateway to the organism 
for many hannful microbes. Air that we breath and food bring along micro-organisms 
5 which attach to the mucous membranes of respiratory tract or different parts of 
alimentary tract from where they penetrate to the organism and cause the actual 
infection and the outbreak of a disease, The organism tries to defend against the 
invaders by secreting immunoglobulins A and E (IgA. IgE) to mucous membranes. 
The task of the IgA and IgE is to bind to the hamiAil organisms and by that way to 

10 prevent their penetration from mucous membranes to the body or to prevent their 
binding to the cellular tissue of the mucous membranes, which often precedes 
microbial infection. The mechanism mediated by IgA and IgE is not always enough 
to protect the body against the organisms coming from outside. One reason for this 
is a so called delay in the mechanism, because the secretion of a large amount of 

15 antibodies to the mucous membranes needs a contact with the antigen and requires 
many days for synthesis. During that period of time the amount of micro-organisms 
inside the body has become adequate for the outbreak of disease, In the course of the 
disease antibodies are secreted to blood drculation where they destroy the invader and 
also to the mucous membranes where they prevent the invasion of new organisms. 

20 When external antibodies m applied to the mucous membranes they will help the 
organism in eliminating the invadif^ micro-organism. Potential uses for the additional 
antibodies that are given to the organism from outside are e g. 

- infection of the digestive tract or the respiratory tract in general 
2S - dental caries 

• influenza and other respiratory viruses 

- ear infeaions 

Dental caries, for example, has been prevmued efficiently in rats by using a therapeutic 
30 antibody that has been produced in the egg yolk. 

Infections of respiratory tract with their secondary complications can cause diseases 
particularly for children and aged people These disease are expensive to treat and 
take also much time. In the nasal cavity, auditory tube and trachea, there are cilia, 
35 whose rhythmic movement transports rheum together with harmful substances and 
particles to the pharynx where they are swallowed. This mechanism is an important 
part of the organism's defence system. Even a mild infection in the respiratory tract 
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destroys their cilia, whose recovery takes about 4-6 weeks. During this period the 
patient is more liable to new infections, which may lead him to a chain of diseases. 
With the hdp of adequate amount of amibodies that have been directed correctly, this 
can be avoided. At the moment there is not any retiable or cheap way to spread 
antibodies to the upper area of the respiratory tract. 

The purpose of this invention is to introduce a method which can be used for 
spreading antibodies to the arw of mouth and pharynx and other respiratory organs 
in a efficient and cost-eSective way. 

The purpose of the invention will be achieved with the method described in the patent 
claims. 

In the method according to the invention, the exploited antibody or microbe wM be 
transported to the area of mouth and pharynx in a product that will be either sucked 
or chewed or is in a liquid form. The functioning of a probiotic microbial strain can 
be promoted by regulating the physical, chemical or biological parameters of mucous 
membranes or the part of the organism under treatment in a way that the conditions 
for the probiotic microbe will improve without hampning the normal function of the 
mucous membranes or the part of the system. It is possible to e.g. add beneficial 
growth factor for the microbe in question or harmfiil substances for the competing 
microbes together with the probiotic microbe. It may be especially useful to regulate 
cither the pH of the mucous membranes or the pH of the product that will be taken 
or both when using antibodies in order to keep the therapeutic antibodies as active as 
possible in the organism. Antibodies that have been given to mucous mendnanes have 
been found to posses protective influences «giunst many pathogenic bacteria and even 
viruses. The basic idea of the method of this invention is to gpt antibodies that have 
been produced in the egg yolk either in ft purified or unpurified form to the mucous 
membranes of mouth, phaiynx and other upper respiratofy tract or to the skin surfiice 
in a way, that beneficial health effects for human being and test animals will be 
achieved. In this way the spread of infection in the lungs and ears will be prevented. 

According to the invention the antibodies beneficial for health can be placed to candy 
products in such a form that they are e.g. released when sucking a caramel, biting a 
chewing gum or in the liquid form liberating slowly from another kind of product, 
having tlws a idativdy k>ng-lastittg effects on the membranes of the upper respiratory 
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mcL. In this procedure antibodies will dissolve slowly into the mucous membranes of 
mouth and pharynx and they give a more effective, more meaningful and long-lasting 
influence. If used repeatedly they can prevent the spreading of microbes through nose/ 
pharynx tract to the auditory tract. Antibodies produced in eggs can be added to the 
5 product e g, after purification in lyopfulized form. It is beneficial for all probiotic 
influences if they can be directed to the desired parts of the organism, to the tai^et 
molecules or to the microbes that must be prevented. In this process of directing 
antibodies it is possible to exploit mannose, that is situated naturally in the 
immunoglobulines of ydk. Many adhesive properties of microbes are directed to this 
1 0 sugar molecule (e.g. type 1 -fimbria), With the aid of these molecules that are able to 
recognize their targets, it is possible to add to the antibodies also cells or molecules 
which facilitate their Undtng to the dedred receptor molecules in the organism. 

Using so called lyophiiized antibodies it is possible to supplement dry products like 
15 sweets. Then the objects can be such as Streptococcus muUms that causes caries, 
viruses that cause influenza and other infections of upper respiratory tract, and other 
sources of infections of ears and hings. 

When exploiting the method according to the invention the egg yolk antibodies can 
20 be made reactive with probiotic microbial strain, which has the ability to bind 
antibodies through the mannose residue which is situating in the Fc-part. In natural 
conditions e.g. enteric bact^a with type l-ftnd>ria bind to tlus sugar molecule. If 
necessary, the same ability can be pnoduced with the hdp of gene transfer methods by 
addmg the required part of protein to the surface protein of the microbe in use (e.g. 
25 flageUin or S-layer pnotdn) Tlien there will be fixmed a layer of recognizable antibody 
onto the surface of the probiotic micrd>e which helps the probiotic influences to be 
dnected to the desired parts of the organism, cell surfaces, other microbial cells etc. 

It can be found in the literature that antibodies can transport and attad) to the target 
30 cells or tissues nKfionuclides, enzymes, genes, medicalty effective molecules or toxins. 
By using the method based on this invention it is possible to get microbial cells having 
a curative or probiotic use, easily into such a form that they are directed to the right 
place, where their beneficial effects for health are expected 



Antibodies produced in the egg yolk can be produced against e.g. influenza, 
parainfluenza, RS V-, adeno-. rhino-, EBV-, or cytomegaloviruses, rota- or 
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enterovtfuses, bacteria that cause inflammation of ear or diseases of the respiratory 
tract, microbes that cause teeth diseases (e.g. Streptococcus mutans) or other 
microbes that produce harmfUl substances in the body. These antibodies can be 
produced also to eUminate influences of toxins and other substances that can be either 
toxic or harmiul (e g environmcmal toxins). With the hdp of this method it is possible 
to increase the washing out of haimfUl organisms from the body when they bind 
themselves thiough antibodies either to each other or to carrier molecules or to 
particles or to corresponding substances. They can also prevent the function of the 
microbe or its reproduction e.g. by preventing transport of molecules through the cell 
wall, moving or binding of the microbial cells or they can disturb the microbial cell 
division. They can also aggregate the microbes in a way that they wash out from the 
body aa lafger panicles or get into places where they are destroyed (e.g. the microbes 
of the pharynx in the circumstances of low pH in the stomach). 

it is possible to join molecules to the health-prtimoting antibodies using so called 
ooupMng methods in order to nnke them more effective or to facilitate thdr transport 
to the desired object tissues m the organism. Molecules of that kind can be e.g. 
antibiotics, lectins, components that inhibit or stimuhite growth of certain microbes, 
enzymes, co&ctors or other corresponding molecules. The binding of these 
components to the antibodies can be accomplished with different methods either 
chemically or physically. 

In one usefiil application of tlas mvention antibody will be placed in the form of liquid, 
emulsion or aeam on the auf&ie or inside a nipple. On a nipple there are paths, clefts, 
semipermeable surfaces or other coiresponding structures through which the liquid, 
emulsion or cream can seep to the mouth when the nipple is sucked. The material of 
the mouth-piece of the nipple can also be selected in way that it lets the antibody 
solution to penetrate and makes thus it possible fcr it to seep into the mouth. With this 
fashion antibodies can be given even to babies in a reliable and safe way. The liquid 
that contains the antibody has been advantageously sweetened with a suitable 
sweetening agent and the liquid is situated inside the nipple. The pH of the liquid can 
been regulated to the value desired. The nipple can be made for a single use or its base 
may have a cover that can be opened, and from where the antibody solution can be 
filled into the nipple. 

When producing swe«s or sweetened solutions or coiresponding products containing 
therapeutic antibodies it is important to proceed in a way that ihe antibodies will not 
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be injured or destroyed during the production phase or in the storage. Therefore, it 
is important to control the temperature, pH and corresponding parameters in an 
optimal way. It is possible to add antibodies to the sweets in a solution that e.g. ts 
buffered, cont«inii% tnehatoses or other molecules protecting the amibodies from the 
s effects of high temperatures. 

Example I 

Antibodies were produced in a hen (A) by injecting it with a peptide consisting of the 
10 29 N-terminal amino acids of the human parathyroid homione. The antibodies 
produced against this peptide were isolated and purified firom the egg yolk laid by the 
hen A accordit^ to previously known procedure. 

The above mentioned antibodies containing product were added to the filled cherry 
1 5 confection (Ginjft-cherry chocolate candy, Regina, Portugal) in a way that firstly the 
filling of the confection was partially removed with a sterile syringe and a sterile 
needle Microlance<8) 3 (length of the needle 50 mm, diameter 1,2 mm) and it was 
replaced by an antibody solution prepared m the sterile saline, and containing 25 mg 
of specific antibodies per 0,4 ml of the solution. The weight of the confection was 
20 1 5,3 g and pH in a crushed form 4,95. 

The confection was given to the test person to be consumed by smelting it in the 
mouth. After 5 minutes he was given 10 ml sterile saline solution for rinsing the mouth 
for 30 seconds and then split to the sampling dish. After mixing a 50 pi sample was 
25 taken, which was mixed in 50 pi of Assay-buffer. Thereafter the detection was carried 
out with a peroxidase labeled antichicken antibody (Zymed Inc., CA, USA). An 
untreated candy and a liquid that was obtained in a similar way as the sample itself 
was used as a blank sample. 

30 The results can be seen in Fig. 1 . 

Example 2 

25 mg of antibodies produced according to the example 1 was added to the 
35 mannalade candy (Vihreft kuula, Fazcr, Helsinki, Suomi) by removing corresponding 
amount of the marmalade from inside of the candy and joining the parts together 
again. The weight of the marmalade candy was 21,5 g and pH 3,51 . 
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The marmalade candy containing the antibody was given to the test person. The 
sample was taken and analysed after 5 minutes with the procedure described in the 
example 1. Untreated candy and the rinsing solution obtained after taking the candy 
according to the procedure described eariier served as a blank sample. 

5 

The resulte can be seen in the Fig. \ , 
Example 3 

1 D A candy contahuiig thoapeutic antibody was produced with the following procedure: 
200 ml of water was heated to the boiling point and 5 g of agar (E 406) was added. 
The solution was boiled for 30 minutes to dissoWe the agar. Thereafter 14,5 g of 
sugar, 3,7 g of xylitol and 50 g of cloud beny jam (Kesko, Finland) were added. The 
solution was froze to 55 °C and poured into a 7 ml mould, after which 25 mg of the 

1 5 antibody according to the example 1 was added in 0,4 ml saline sohition. During the 
additkm temperature waa about 40 "C and the solution had started to solidify. The pH 
of the final candy was 4,27. 

The test person took the candy and after that a sample was collected and analysed 
20 after 5 minutes accoiding to the example l.Tlie blank sample was prepared before 
actual sample according to the example 1 and it was analysed in a similar way. 

The results can be seen in the Fig. 1. 

25 Exanq>le 4. 

Purified and lyophilized antibody, that had been produced specifically against 
FranciseUa tuiarensis in egg yolk according to the exampte I. was added to sterile 
saline solution to the final concentration of the antibody of about 18 mg/ml. Xylitol 
30 was added to the solution to the final concentration of 100 mg/ ml. Thereafter 250 
\i\ of the solution obtained in this way was placed into the mouth-piece of a nipple, 
which was incised with a laboratory knife, and the antibody solution was shown to 
deafened onto the nipple surface through the incisions when the nipple was sucked. 

35 • Example 5 



The volume of 400 jil of the antibody solution described in the example 4 was added 
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to I ml of Aqualan L (Orion, Helsinki) cream and they were mixed carefiilly. The 
emulsipn was then spread to the skin and the mucous membranes of mouth. 
Preservation of the antibody in an active fonii after spreading was demonstrated with 
different immunological methods. 

5 

The results from examples 1,2 and 3 (Elisa-method) are presented in the figure 1 , The 
control shows the situation, where 25 mg of antibody was added to 10 ml of 
physiological saline solution and 50 (ig/I of this sample was taken and analysed in a 
way described in the example 1 . The resuhs show that lowering the pH dect^ases the 
10 biological binding ability of the antibody. In a simitar way the regulation of pH 
(bulTenng) preserves the biological ability of the antibody. When the antibody is 
casted in agarose ( cloud berry marmalade), high sugar content supports the biobgical 
activity of the antibody in low pH. The results show, that the ability of antibodies to 
function on the mucous membranes had been preserved. 

15 

The invention wffl not be limited to the applications presented here, but it can change 
within the idea of patent claims. 
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CLAIMS 

1. Therapeutic and preventive method against harmful microbes and substances, 
where antibodies will be produced in eggs, and will be isolated from their yolk, 

5 characterized in, that the specific antibody against harmfiil microbes or 
substances will be transported to the organism as a product which is to be sucked or 
chewed, or is in a liquid form, or is cream or emulsion. 

2. Mdhodaccording to theclaim I characterized m, that antibody is placed 
to into the otganism together with a probiotic microbial strain. 

3. Method accoiding to the claim lcharacterizedin,that prabioiic microbe 
cells, medical substances, enzymes or other coirespondirig components have been 
joined to IgY-antibody molecules produced in the egg yolk from the mannose 

1 5 molecule that is atuated in their Fc part. 

4. Method accontii^ to the claim 1 characterized in, that antibody is placed 
in sweets, chewing gum or other products like that. 

20 5. Method accoiding to the claim 1 characterized in, that antibody is placed 
in the form of liquid, emulsion or cream on or in a nipple and on a nipple there are 
paths, incisions, semipermeable surfaces or other structures through wWch Hquid. 
emulsion or cream can seep into the mouth when the nipple is sucked. 

25 6. Method according to the claim 2 or 3 characterized in, thatantibodyor 
microbial strain is placed into sweets, chewmg gum and corresponding products. 

7. Method according to the claim 1 characterized in, that the antibody or 
microbial strain is placed in the form of Uquid, emulsion or cream on or in a nipple and 

30 on a nipple there are paths, incisions, semipermeable surfaces or other structures 
through which liquid, emulsion or cream can seep to mouth when the nipple is sucked. 

8. Method according to the claim 1-3 characterized in, that antibody or 
probiotic microbial strain is placed in a marmalade candy or other gel-like candy. 



35 
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9. Method according to the claim 1-3 characterized in. that antibody or 
probiotic mtcsrobial strain is placed in a marmalade candy or other gel-iike candy in 
temperatures under 45 *C. 

10. Method according to the claim 1-3 characterized in, that antibody or 
probiotic microbial strain is placed in a marmalade candy or other gel-like candy in 
temperatures under 55 °C. 

1 1 Method according to the claim 1-2 characterized in, that antibody or 
probiotic microbial strain is placed in cream, emulsion or other product like that is 
spread to the skin or mucous membranes. 

12, Method according to the claim 1-10 characterized in, that antibody is 
placed in a product, where the pH has been buffered. 

13, Method according to the claim 1-10 characterized in, that antibody is 
placed in liquid form containing trehalose molecules or other molecules that protect 
it from high temperatures. 
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Figure 1. 



Therapeutic candy, experiment ii:o 1 
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